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(57)  In order to provide a control device capable of
providing detailed services, a control device 30 includes:
a storage unit 33 configured to store correspondence in-
formation in which each of a plurality of identifiers for
identifying a corresponding one of a plurality of virtual
networks at a network layer level is associated with an
attribute value of data to be transmitted by the virtual
network identified by the identifier; and a control unit 34
configured to assign, based on the correspondence in-
formation, the identifier and a policy for use of the virtual
network identified by the identifier to each of a plurality
of communication devices connected via a physical net-
work.
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Description
Technical Field

[0001] The present disclosure relates to a control de-
vice for controlling a virtual network and a control method.

Background Art

[0002] In a field of communication, a technology for
establishing a virtual network called VLAN (Virtual Local
Area Network) is widely used. A physical network can be
divided by using VLAN and a plurality of virtual networks
can be established at an L2 (Layer 2) level. For example,
in patent literature 1, there is disclosed a technology in
which business offices of a company are connected by
VLAN.

[0003] Further, in the field of mobile communication,
new technology and service are being developed. In re-
cent years, forexample, a mobile network operator called
MVNO (Mobile Virtual Network Operator) is established.
The MVNO is a business operator which borrows the
mobile communication network owned by another com-
pany and provides a service. When the business operator
owning the mobile communication network lends the
communication network to another business operator,
various types of data used by the user of the business
operator are transmitted and received in this communi-
cation network.

[0004] Further, virtualization of a base station device
is also proposed. In the virtualization of the base station,
a plurality of servers cooperate with each other and
whereby, the function of the base station device is virtu-
ally realized. When such technology is used and the func-
tion of the base station device is realized by one device,
data transmitted only inside the base station device is
transmitted through a communication network. However,
because a degree of priority used in the base station
device is assigned to such data, various types of data to
which the degree of priority is assigned are transmitted
through the communication network.

Citation List
Patent Literature

[0005] PTL 1:Japanese Patent Application Laid-Open
No. 2014-014051

Summary of Invention
Technical Problem

[0006] By applying VLAN described in patent literature
1 to the virtualization of the MVNO or the base station,
the data of each business operator in the MVNO and a
plurality of types of data originally transmitted inside the
base station device can be distinguished at an L2 level.
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However, by VLAN technology, the transmitted data can-
not be distinguished at an L3 (Layer 3) level. Therefore,
when applying VLAN to the MVNO, the communication
device only performs the same process to data of the
user of all communication providers and cannot provide
a sensitive service. Further, when applying VLAN to the
virtualization of the base station, the communication de-
vice only performs the same process to a plurality of data
having different priority levels and cannot provide a sen-
sitive service.

[0007] An object of the exemplary embodiment is to
provide a control device which can provide a sensitive
service and a control method.

Solution to Problem

[0008] A controldevice according tothe exemplary em-
bodiment includes

a storage unit which stores correspondence information
in which each of a plurality of identifiers which identify
each of a plurality of virtual networks at a network layer
level is associated with an attribute value of data trans-
mitted by the virtual network identified by the identifier
and

a control unit which assigns the identifier and a policy for
the use of the virtual network identified by the identifier
to each of a plurality of communication devices connect-
ed through a physical network based on the correspond-
ence information.

[0009] Further, a control method according to the ex-
emplary embodiment comprises:

reading out correspondence information from a stor-
age unit which stores the correspondence informa-
tion in which each of a plurality of identifiers which
identify each of a plurality of virtual networks at a
network layer level is associated with an attribute
value of data transmitted by the virtual network iden-
tified by the identifier and

assigning the identifier and a policy for the use of the
virtual network identified by the identifier to each of
a plurality of communication devices connected
through a physical network based on the corre-
spondence information read out from the storage
unit.

Advantageous Effects of Invention

[0010] By using the exemplary embodiment, a sensi-
tive service can be provided.

Brief Description of Drawings
[0011]
[Fig. 1] Fig. 1 is a figure showing a configuration of

a mobile communication system 1 according to a
first exemplary embodiment.
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[Fig. 2] Fig. 2 is a block diagram showing a configu-
ration of a control device 30.

[Fig. 3] Fig. 3 is a figure showing an example of first
correspondence information.

[Fig. 4] Fig. 4 is a figure showing a configuration of
a mobile communication system 2 according to a
second exemplary embodiment.

[Fig. 5] Fig. 5 is a figure showing an example of sec-
ond correspondence information.

[Fig. 6] Fig. 6 is a figure showing a configuration of
a mobile communication system 3 according to a
third exemplary embodiment.

[Fig. 7] Fig. 7 is a figure showing an example of third
correspondence information.

[Fig. 8] Fig. 8 is a figure showing an example of fourth
correspondence information.

[Fig. 9] Fig. 9 is a figure showing an example of fifth
correspondence information.

Description of Embodiments

[0012] An exemplary embodiment will be described
below with reference to an accompanying drawing. Fur-
ther, the same reference numbers are used for the ele-
ments having the same function in the description and
the drawing and the overlap description may be omitted.

(First exemplary embodiment)

[0013] Fig. 1 is a figure showing a configuration of a
mobile communication system 1 according to a first ex-
emplary embodiment. The mobile communication sys-
tem 1 includes a plurality of base station devices 10-1 to
10-n, L3 (Layer 3) switches 20-1 and 20-2, and a control
device 30.

[0014] The base station devices 10-1 to 10-n are com-
munication devices which communicate with a mobile
station such as a portable telephone.

[0015] Each of the base station devices 10-1 to 10-n
includes an antenna unit which communicates with the
mobile station and a communication interface which is
connected to a backhaul line. Further, each of the base
station devices 10-1 to 10-n and the base station devices
10-1 to 10-n is connected to the L3 switches 20-1 and
20-2 via the backhaul line that is a physical network. Fur-
ther, in particular, when the base station devices 10-1 to
10-n are notrequired to be distinguished from each other,
it is just called the base station device 10.

[0016] The L3 switches 20-1 and 20-2 are communi-
cation devices which relay communication between the
backhaul line and EPC (Evolved Packet Core) networks
A to C. Each of the EPC networks A to C is a core line
provided by an operator. Further, in particular, when the
L3 switches 20-1 and 20-2 are not required to be distin-
guished from each other, itis just called the L3 switch 20.
[0017] The control device 30 assigns a VNI (VxLAN
Network Identifier) that is an identifier for identifying the
virtual network and a policy for the use of the virtual net-
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work identified by the VNI to the base station devices
10-1 to 10-n and the L3 switches 20-1 and 20-2 that are
the communication devices connected to the backhaul
line by using a function of VxLAN (Virtual eXtensible Lo-
cal Area Network). The control device 30 assigns the VNI
and the policy to each communication device and there-
by, establishes a plurality of virtual networks on the back-
haul line.

[0018] Fig. 2 is a block diagram showing a detailed
configuration of the control device 30.

[0019] The control device 30 includes a communica-
tion unit 31, a detection unit 32, a storage unit 33, and a
control unit 34.

[0020] The communication unit 31 connects the base
station devices 10-1 to 10-n and each of the L3 switches
20-1 and 20-2 via the backhaul line.

[0021] The detection unit 32 detects a communication
state of the backhaul line via the communication unit 31.
[0022] In the storage unit 33, the VNI that is the iden-
tifier for identifying each of a plurality of the virtual net-
works and the attribute value of the data transmitted by
the virtual network identified by the VNI are associated
with each other.

[0023] Fig. 3 is a figure showing an example of the
correspondence information used by the control device
30.

[0024] In first correspondence information shown in
Fig. 3, the VNI value is associated with information indi-
cating atransmission source of the data and a destination
as information indicating the attribute value of the data.
The information indicating the transmission source of the
data and the destination includes an eNB(evolved Node
B)-ID(Identifier) for identifying the base station and an
EPC-ID for identifying the EPC.

[0025] The control unit 34 makes the storage unit 33
store the first correspondence information and reads out
thefirst correspondence information from the storage unit
33. The control unit 34 assigns the VNI and the policy for
the use of the VNI to each of a plurality of the communi-
cation devices connected through a physical network
such as the base station devices 10-1 to 10-n, the L3
switches 20-1 and 20-2, and the like based on this first
correspondence information. As a result, a plurality of
virtual networks are established between the base station
devices 10-1 to 10-n and the L3 switches 20-1 and 20-2
for each attribute value of the data. Accordingly, each
communication device can distinguish the data for each
attribute value of the data. When the data can be distin-
guished for each attribute value of the data, each com-
munication device can perform a process different for
each attribute value of the data to each data and thereby,
can provide the sensitive service.

[0026] When the VNI and the policy are assigned
based on the first correspondence information, the virtual
network different for each EPC network is established.
Because each operator uses the different EPC network,
the data is transmitted by the virtual network different for
each operator. Accordingly, even when a plurality of op-
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erators exist in the mobile communication system 1, the
base station devices 10-1 to 10-n can distinguish the op-
erator by which the data transmitted and received by the
user should be relayed.

[0027] More specifically, the policy assigned to the
base station device 10-2 identified by an abbreviation of
eNB#2 includes the following policies a) and b).

a) When the destination address is a network iden-
tified by an abbreviation of EPC#C, the virtual net-
work identified by the VNI value of 2 is used.

b) When the destination address is a network iden-
tified by an abbreviation of EPC#A, the virtual net-
work identified by the VNI value of 100 is used.

[0028] Further, all the first correspondence information
shown in Fig. 3 are assigned to the L3 switches 20-1 and
20-2 as the policy. As a result, the L3 switches 20-1 and
20-2 can distinguish the transmission source of the data
and the destination by referring to the VNI value of the
data that is received.

[0029] Further, the control unit 34 performs a route
control of the virtual network based on the communica-
tion state detected by the detection unit 32. Specifically,
the control unit 34 changes a degree of priority of each
virtual network based on the communication state. Fur-
ther, the control unit 34 reassigns the VNI based on the
communication state and changes the network configu-
ration. By this process, the resource assigned to each
virtual network is changed.

[0030] As described above, in the first exemplary em-
bodiment, the control device 30 includes the storage unit
33 and the control unit 34. The storage unit 33 stores the
correspondence information in which each of the VNIs
that are a plurality of the identifiers for identifying each
of a plurality of the virtual networks at the network layer
level is associated with the EPC-ID for identifying a des-
tination network that is the attribute value of the data
transmitted by the virtual network identified by the VNI.
The control unit 34 assigns the VNI and the policy for the
use of the virtual network identified by the VNI to each
of a plurality of the communication devices connected by
the backhaul line that is a physical network based on the
correspondence information. By these configurations,
the virtual network different for each attribute value of the
data is established between the communication devices.
Accordingly, each communication device can distinguish
the data for each attribute value of the data. Because the
EPC-ID is different for each communication provider,
each communication device can distinguish the data
which is transmitted by the user and processed by the
communication provider and thereby, can provide the
sensitive service.

[0031] Further, in the above-mentioned embodiment,
the control device 30 further includes the detection unit
32 for detecting the state of each virtual network. The
control unit 34 performs the route control of each virtual
network based on the state detected by the detection unit
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32. By this configuration, the route control is performed
for each attribute value of the data. Therefore, each com-
munication device can more finely perform the route con-
trol for each attribute value of the data. As a result, each
communication device can provide amore sensitive serv-
ice.

[0032] Further,inthe above-mentioned exemplary em-
bodiment, the correspondence information includes in-
formation indicating at least one of the destination of the
data and the transmission source as the attribute value
of the data. By this structure, the virtual network is es-
tablished between the communication devices for each
of atleast one of the destination of the data and the trans-
mission source. Accordingly, each communication de-
vice can distinguish the data for each destination of the
data or each transmission source. Therefore, each com-
munication device can more certainly provide the sensi-
tive service.

(Second exemplary embodiment)

[0033] Fig. 4 is a figure showing a configuration of a
mobile communication system 2 according to a second
exemplary embodiment.

[0034] The mobile communication system 2 includes
the base station device 10, the L3 switch 20, and the
control device 30. In the second exemplary embodiment,
the correspondence information used by the control unit
30 is different from that used by the control unit 30 in the
first exemplary embodiment. The mobile communication
system 2 may include a plurality of the base station de-
vices and a plurality of the L3 switches like the mobile
communication system 1 shown in Fig. 1. For ease of
explanation, in Fig. 4, one base station device 10 and
one L3 switch 20 are shown.

[0035] Fig. 5 is a figure showing an example of the
correspondence information used by the control unit 30
in this exemplary embodiment.

[0036] In second correspondence information shown
in Fig. 5, the VNI value and the attribute value of data
are associated with each other.

[0037] Specifically, the second correspondence infor-
mation includes an eNB-ID and information indicating a
service type of data as the attribute value of the data.
Theinformation indicating the service type is forexample,
information indicating a degree of priority of the data. The
information indicating the degree of priority of the data is
a DSCP (Differentiated Services Code Point) value and
a QCI (QoS Class Identifier). The DSCP value is infor-
mation indicating the degree of priority assigned to an IP
(Internet Protocol) header. Further, the QClis information
indicating the degree of priority for each bearer that is
specified by 3GPP (Third Generation Partnership
Project). Here, although two information indicating the
degree of priority are used, only one information may be
used.

[0038] The control unit 34 assigns the VNI and the pol-
icy for the use of the VNI to the base station device 10



7 EP 3 176 985 A1 8

and the L3 switch 20 based on the second correspond-
ence information. By this operation, a plurality of virtual
networks different for each service type of the data trans-
mitted and received in the mobile communication system
2 are established. Further, although not shown in Fig. 4,
when the mobile communication system 2 includes a plu-
rality of base station devices 10, the control unit 34 as-
signs the VNI for each base station device 10 that trans-
mits and receives the data. Therefore, the virtual network
is established for each base station device 10.

[0039] More specifically, the policy assigned to the
base station device that is identified by the ENB-ID of
eNB#1 includes the following policies 1) to 3). Although
not shown in Fig. 5, a correspondence relationship be-
tween the VNI value that is associated with eNB#1 and
stored and the attribute value is assigned to this base
station device as the policy.

1) When the DSCP value is best effort and the QCI
is QCI#9, the virtual network identified by the VNI
value of 1 is used.

2) Whenthe DSCP value is AF (Assured Forwarding)
#2 and the QCl is QCI#3, the virtual network identi-
fied by the VNI value of 2 is used.

3) When the DSCP value is EF (Expedited Forward-
ing) and the QCl is QCI#1, the virtual network iden-
tified by the VNI value of 100 is used.

[0040] Further, even in this exemplary embodiment,
the control unit 34 can perform the route control based
on the communication state detected by detection unit
32. At this time, the control unit 34 can perform the route
control based on information indicating the degree of pri-
ority of the data included in the second correspondence
information.

[0041] As explained above, by using the second ex-
emplary embodiment, each communication device can
transmit the data by using the virtual network different
for each attribute value of the data. As a result, the sen-
sitive service can be provided.

[0042] Further, in this exemplary embodiment, the cor-
respondence information includes the information indi-
cating the degree of priority of the data as the attribute
value of the data. By this structure, the virtual network is
established between the communication devices for
each degree of priority of the data. Accordingly, each
communication device can distinguish the data for each
degree of priority of the data and thereby, can provide
the more sensitive service.

(Third exemplary embodiment)

[0043] Fig. 6 is a figure showing a configuration of a
mobile communication system 3 according to a third ex-
emplary embodiment.

[0044] The mobile communication system 3 includes
an antenna unit 11, a virtual base station function unit
12, and the L3 switches 20-1 and 20-2.
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[0045] The antenna unit 11 includes a plurality of an-
tenna devices 11-1 to 11-n.

[0046] The virtual base station function unit 12 is real-
ized by a plurality of server devices virtually realized by
the cooperation of a plurality of functions of the base sta-
tion device. The function of the base station device in-
cludes for example, a MAC (Medium Access Control)
layer function, an RLC (Radio Link Control) layer func-
tion, and a PDCP (Packet Data Convergence Protocol)
layer function. Further, the function of the base station
device includes an RRC (Radio Resource Control) layer
function, an S1/X2-AP (Application Protocol) layer func-
tion, and an IP (Internet Protocol) layer function. Further-
more, the function of the base station device includes an
SCTP (Stream Control Transmission Protocol) layer
function and a GTP-u (GPRS Tunneling Protocol for User
plane) layer function.

[0047] Fig. 7 to Fig. 9 are figures showing an example
of the correspondence information used by the control
device 30. In third correspondence information shown in
Fig. 7, the VNI value is associated with an RF (Radio
frequency)-ID for identifying the antenna device which
transmits and receives the data as the attribute value of
the data.

[0048] The control unit 34 assigns the VNI and the pol-
icy for the use of the VNI to each of the antenna unit 11
and the virtual base station function unit 12 by using the
third correspondence information.

[0049] Specifically, the control unit 34 assigns the VNI
associated with the RF-ID for identifying each of the an-
tenna devices 11-1to 11-nto each ofthe antenna devices
11-1 to 11-n of the antenna unit 11. The control unit 34
assigns the policy indicating thatthe assigned VNIis used
for the data transmitted from the antenna devices 11-1
to 11-n to each of the antenna devices 11-1 to 11-n.
[0050] Further, the control unit 34 assigns all the VNIs
included in the third correspondence information to the
server device which realizes a function to receive the
data from the antenna unit 11 among a plurality of the
server devices which realize the virtual base station func-
tion unit 12. The control unit 34 assigns the information
of the RF-ID associated with each VNI to the server de-
vice as the policy. As a result, the virtual network is es-
tablished between each of the antenna devices 11-1 to
11-n and the virtual base station function unit 12. The
virtual base station function unit 12 can distinguish the
reception data that should be transmitted/received
to/from the antenna device among the antenna devices
11-1to 11-n.

[0051] In fourth correspondence information shown in
Fig. 8, the VNI value is associated with the information
indicating the service type of the data as the attribute
value of the data. The information indicating the service
type indicates the degree of priority of the data. Specifi-
cally, the DSCP value is used for information indicating
the degree of priority of the data.

[0052] The control unit 34 assigns the VNI and the pol-
icy for the use of the VNI to each of a plurality of the
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server devices which realize the virtual base station func-
tion unit 12 by using the fourth correspondence informa-
tion. Specifically, the control unit 34 assigns all the VNIs
included in the fourth correspondence information to
each server device and assigns the DSCP value asso-
ciated with these VNIs as the policy for the use of the
VNI. As a result, the virtual network is established be-
tween a plurality of the virtual base station function units
12 for each service type of the data. Accordingly, the
virtual base station function unit 12 can distinguish the
service type of the data.

[0053] In fifth correspondence information shown in
Fig. 9, the VNI value is associated with information indi-
cating the service type of the data as the attribute value
of the data. The information indicating the service type
of the data indicates the degree of priority of the data.
Specifically, the DSCP value and the QCI are used for
information indicating the degree of priority of the data.

[0054] The control unit 34 assigns the VNI and the pol-
icy for the use of the VNI to the virtual base station func-
tion unit 12 and the L3 switches 20-1 and 20-2 by using
the fifth correspondence information. As a result, the vir-
tual network is established between the virtual base sta-
tion function unit 12 and each of the L3 switches 20-1
and 20-2 for each service type of the data. Accordingly,
the virtual base station function unit 12 and the L3 switch-
es 20-1 and 20-2 can distinguish the service type of each
data.

[0055] Further, the control unit 34 determines the cor-
respondence information used for the assignment of the
VNI based on the rule determined for each communica-
tion device in advance. For example, a rule indicating
that the third correspondence information is used for the
antenna unit 11 is determined in advance. Further, a rule
indicating that the third correspondence information is
used for the communication with the antenna unit 11, the
fourth correspondence information is used for the com-
munication with another server device, and the fifth cor-
respondence information is used for the communication
with the L3 switches 20-1 and 20-2 is determined for the
server device which realizes the virtual base station func-
tion unit 12. Further, a rule indicating that the fifth corre-
spondence information is used is determined for the L3
switches 20-1 and 20-2.

[0056] Asdescribedabove, eveninthe third exemplary
embodiment, the virtual network different for each at-
tribute value of the data is established like the first ex-
emplary embodiment and the second exemplary embod-
iment. Therefore, each communication device can pro-
vide the sensitive service. Further, each communication
device can optimize the communication state of the com-
munication system composed of the communication de-
vice.

[0057] Further,inthe above-mentioned exemplary em-
bodiment, a plurality of the communication devices in-
clude a plurality of server devices virtually realized by the
cooperation of a function of the base station. By this con-
figuration, because the control unit 34 assigns the iden-
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tifier to each of a plurality of the server devices, a plurality
of virtual networks are established between a plurality of
the server devices which realize the function of the base
station for each attribute value of the data. Therefore,
each server device can distinguish the data for each at-
tribute value of the data and thereby, can provide the
more sensitive service.

[0058] Further,inthe above-mentioned exemplary em-
bodiment, a plurality of the communication devices fur-
ther include antenna devices 11-1 to 11-n. By this con-
figuration, the control unit 34 assigns the identifier to each
of the antenna devices 11-1to 11-n and the server device
and a plurality of the virtual networks are established be-
tween the antenna devices 11-1 to 11-n and the server
device for each attribute value of the data. Accordingly,
each of the antenna devices 11-1 to 11-n and the server
device can distinguish the data for each attribute value
of the data and thereby, can provide the more sensitive
service.

[0059] Further,inthe above-mentioned exemplary em-
bodiment, a plurality of the communication devices in-
clude the L3 switches 20-1 and 20-2 that are relay de-
vices which perform relay between a physical network
and another physical network. By this configuration, a
plurality of the virtual networks are established between
the L3 switches 20-1 and 20-2 and another communica-
tion device for each attribute value of the data. Accord-
ingly, each of the L3 switches 20-1 and 20-2 and the
communication device can distinguish the data for each
attribute value of the data and thereby, can provide the
more sensitive service.

(Modification example)

[0060] The invention of the present application has
been described above with reference to the exemplary
embodiment. However, the invention of the present ap-
plication is not limited to the above mentioned exemplary
embodiment. Various changes in the configuration or de-
tails of the invention of the present application that can
be understood by those skilled in the art can be made
without departing from the scope of the invention of the
present application.

[0061] Forexample, inthe above-mentioned exempla-
ry embodiment, the virtual networks are established in
one L2 network. However, the present invention is not
limited to this example. For example, the virtual network
may be established outside the L3 switches 20-1 and
20-2 over a plurality of the L2 networks.

[0062] Further,inthe above-mentioned exemplary em-
bodiment, the storage unit 33 of the control device 30
stores the correspondence information in advance. How-
ever, the present invention is not limited to this example.
The control device 30 may acquire the correspondence
information from an external server device via the com-
munication unit 31 and store the acquired correspond-
ence information to the storage unit 33. Further, the con-
trol device 30 may generate the correspondence infor-
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mation according to the operation of the administrator of
the mobile communication systems 1 to 3 and store it to
the storage unit 33.

[0063] Further, in the third exemplary embodiment de-
scribed above, the control unit 34 assigns the VNI be-
tween the antenna unit 11 and the virtual base station
function unit 12, the VNI inside the virtual base station
function unit 12, and the VNI between the virtual base
station function unit 12 and the L3 switches 20-1 and
20-2 by using the different correspondence information
from each other. However, the present invention is not
limited to this example. When the VNI between the an-
tenna unit 11 and the virtual base station function unit
12, the VNI inside the virtual base station function unit
12, and the VNI between the virtual base station function
unit 12 and the L3 switches 20-1 and 20-2 are assigned,
the common correspondence information may be used
for a part of or all ofthem. When the common correspond-
ence information is not used, the data can be more finely
distinguished and processed. Further, when the common
correspondence information is used, the correspond-
ence information can be easily managed.

[0064] Further, in the third exemplary embodiment de-
scribed above, the control unit 34 assigns the VNI be-
tween the antenna unit 11 and the virtual base station
function unit 12 for each of the antenna devices 11-1 to
11-n. The control unit 34 assigns the VNI inside the virtual
base station function unit 12 and the VNI between the
virtual base station function unit 12 and the L3 switches
20-1 and 20-2 for each service type of the data. However,
the present invention is not limited to this example. The
VNI can be assigned to any part related to the attribute
value of the data.

[0065] Further, a part of or all of the above-mentioned
exemplary embodiment can be described as the follow-
ing supplementary note. However, the present invention
is not limited to the following supplementary note.

[Supplementary note 1]
[0066] A control device comprising:

a storage unit configured to store correspondence
information in which each of a plurality of identifiers
for identifying a corresponding one of a plurality of
virtual networks at a network layer level is associated
with an attribute value of data to be transmitted by
the virtual network identified by the identifier; and

a control unit configured to assign, based on the cor-
respondence information, the identifier and a policy
for use of the virtual network identified by the iden-
tifier to each of a plurality of communication devices
connected via a physical network.

[Supplementary note 2]

[0067] The control device according to supplementary
note 1, further comprising:
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a detection unit configured to detect a state of each
virtual network and

wherein the control unit performs a route control of
each virtual network based on the state detected by
the detection unit.

[Supplementary note 3]

[0068] The control device according to supplementary
note 1 or supplementary note 2,

wherein the correspondence information includes infor-
mation indicating at least one of a destination of the data,
a transmission source, and a degree of priority as the
attribute value of data.

[Supplementary note 4]

[0069] The control device according to any one of sup-
plementary notes 1 to 3,

wherein the correspondence information is one of a plu-
rality of types of correspondence information, and

the control unit assigns the identifier and the policy to
each communication device based on one of the plurality
of types of correspondence information which satisfies a
rule, the rule being determined in advance for each of
the plurality of communication devices.

[Supplementary note 5]

[0070] The control device according to any one of sup-
plementary notes 1 to 4,

wherein the plurality of communication devices includes
aplurality of server devices that cooperate with each oth-
er and implement virtually a function of base station.

[Supplementary note 6]

[0071]
note 5,
wherein each of the plurality of communication devices
includes an antenna device.

The control device according to supplementary

[Supplementary note 7]

[0072] The control device according to any one of sup-
plementary notes 1 to 6,

wherein the plurality of the communication devices in-
cludes a relay device configured to perform relay be-
tween the physical network and another physical net-
work.

[Supplementary note 8]
[0073] A control method comprising:
storing a correspondence information in which each

of a plurality of identifiers for identifying a corre-
sponding one of a plurality of virtual networks at a



[0074]
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network layer level is associated with an attribute
value of data to be transmitted by the virtual network
identified by the identifier to a storage unit, and
reading out the correspondence information from the
storage unit; and

assigning, based on the correspondence information
read out from the storage unit, the identifier and a
policy for use of the virtual network identified by the
identifier to each of a plurality of communication de-
vices connected via a physical network.

This application claims priority based on Japa-

nese Patent Application No. 2014-157368 filed on August
1st, 2014, the disclosure of which is hereby incorporated
by reference in its entirety.

Reference signs List

[0075]

1,2,3 mobile communication system
10-1 to 10-n base station device

11-1to 11-n antenna device

12 virtual base station function unit
20-1 and 20-2 L3 switch (relay device)

30 control device

31 communication unit

32 detection unit

33 storage unit

34 control unit

Claims

1. A control device comprising:

2,

a storage unit configured to store correspond-
ence information in which each of a plurality of
identifiers for identifying a corresponding one of
a plurality of virtual networks at a network layer
level is associated with an attribute value of data
to be transmitted by the virtual network identified
by the identifier; and

a control unit configured to assign, based on the
correspondence information, the identifier and
a policy for use of the virtual network identified
by the identifier to each of a plurality of commu-
nication devices connected via a physical net-
work.

The control device according to claim 1, further com-
prising:

a detection unit configured to detect a state of
each virtual network and

wherein the control unit performs a route control
of each virtual network based on the state de-
tected by the detection unit.
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The control device according to claim 1 or claim 2,
wherein the correspondence informationincludesin-
formation indicating at least one of a destination of
the data, a transmission source, and a degree of
priority as the attribute value of data.

The control device according to any one of claims 1
to 3,

wherein the correspondence information is one of a
plurality of types of correspondence information, and
the control unit assigns the identifier and the policy
to each communication device based on one of the
plurality of types of correspondence information
which satisfies a rule, the rule being determined in
advance for each of the plurality of communication
devices.

The control device according to any one of claims 1
to 4,

wherein the plurality of communication devices in-
cludes a plurality of server devices that cooperate
with each other and implement virtually a function of
base station.

The control device according to claim 5,
wherein each of the plurality of communication de-
vices includes an antenna device.

The control device according to any one of claims 1
to 6,

wherein the plurality of the communication devices
includes a relay device configured to perform relay
between the physical network and another physical
network.

A control method comprising:

reading out a correspondence information from
a storage unit that stores correspondence infor-
mation in which each of a plurality of identifiers
for identifying a corresponding one of a plurality
of virtual networks at a network layer level is
associated with an attribute value of data to be
transmitted by the virtual network identified by
the identifier, and

assigning, based on the correspondence infor-
mation read out from the storage unit, the iden-
tifier and a policy for use of the virtual network
identified by the identifier to each of a plurality
of communication devices connected via a
physical network.
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